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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-6, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sharps et al. (" Wafer Bonding for Use in Mechanically Stacked Multi-Bandgap Cells", 
Proceedings of 26 th IEEE Conference of Photovoltaic Specialists, September 1 997, p- 
895-898). 

In regard to claim 1, Sharps et al. disclose a multi-junction solar cell, comprising 
(Figure 1 ): 

(a) plurality of monolithic cells, each monolithic cell including at least one 
junction/four junction cells (p.895; col. 1: Paragraph 2), 

(b) each of the monolithic cells being bonded to at least one other of the 
monolithic cells with wafer bonding (p.895; col. 1: Paragraph 1) , 

(c) the direct wafer bond/thermal compression bonding does not include any 
intervening material between the monolithic cells (p.896; col. 2: Paragraph 2) 

With respect to claim 2, Sharps et al. disclose all of the elements of the multi- 
junction solar cell as discussed in claim 1 above, and further disclose the direct wafer 
bond in achieved by bonding forces between dipoles/n + on p + polarity at a surface of a 
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first one of the monolithic cells (Figure 1 ) and a surface of a second one of the 
monolithic cells (p.895; col. 2: Paragraph 1). 

In regard to claim 3, Sharps et al disclose all of the elements of the multi-junction 
solar cell as discussed in claim 1 above, and further disclose each of the plurality of 
monolithic cells has a band gap that is different from the band gaps of the other 
monolithic cells (p.895; col. 1 : Paragraph 2). 

With respect to claim 4, Sharps et al disclose all of the elements of the multi- 
junction solar cell as discussed in claim 1 above, and further disclose the multi-junction 
solar cell that has been annealed/heated to a given temperature for a given time to 
strengthen the direct wafer bonds between the plurality of monolithic cells (p.896; col. 2: 
Paragraph 2). 

In regard to claim 5, Sharps et al disclose all of the elements of the multi-junction 
solar cell as discussed in claim 1 above, and further disclose the multi-junction solar cell 
as including four junctions (p.895; col. 1: Paragraph 2). 

With respect to claim 6, Sharps et al disclose all of the elements of the multi- 
junction solar cell as discussed in claim 1 above, and further disclose at least one of the 
plurality of monolithic cells includes more than one junction (p.895; col. 1 : Paragraph 2). 

In regard to claim 8, Sharps et al disclose all of the elements of the multi-junction 
solar cell as discussed in claim 1 above, and further disclose each of the plurality of 
monolithic cells that have a lattice constant different from the lattice constants of the 
other monolithic cells (p.895; col. 1: Paragraph 2). 
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3. Claims 9-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Zahler 
et al. ("Wafer Bonding and Layer Transfer Processes for 4-Junction High Efficiency 
Solar Cells", Proceedings of 29 th IEEE Conference of Photovoltaic Specialists, 19-24 
May 2002, p. 1039-1 042). 

With respect to claim 9, Zahler et al. disclose a multi-junction solar cell 
comprising of a plurality of constituent cells (Figure 1 ), with each constituent cell 
including at least one junction, and further disclose that the plurality of constituent cells 
are being joined by wafer bonding (p.1039; col.2: paragraph 1). 

In regard to claim 10, Zahler et al. disclose all of the elements of the multi- 
junction solar cell as discussed in claim 9 above, and further disclose the constituent 
cells as joined to at least one other of the constituent cells by wafer bonding, and the 
wafer bonding includes no intervening material between the joined constituent cells 
(p. 1040; col.2: paragraph 3). 

With respect to claim 1 1 , Zahler et al. disclose all of the elements of the multi- 
junction solar cell as discussed in claim 9 above, and further disclose the plurality of 
constituent cells as a monolithic cell epitaxially grown on a separate substrate (p. 1039; 
col.2: paragraph 2). 

In regard to claim 12, Zahler et al. disclose all of the elements of the multi- 
junction solar cell as discussed in claim 9 above, and further disclose the wafer bonding 
as being achieved by bonding forces between surfaces of adjoining constituent cells 
(p. 1040; col.2: paragraph 3). 

With respect to claim 13, Zahler et al. disclose all of the elements of the multi- 
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junction solar cell as discussed in claim 9 above, wherein at least one of the plurality of 
constituent cells includes more than one junction (p. 1039; col.1: paragraph 1). 

In regard to claim 14, Zahler et al. disclose the method for producing a multi- 
junction solar cell, comprising of providing a plurality of monolithic cells, each monolithic 
cell having at least one junction/four junction (Figure 1); and joining together the plurality 
of monolithic cells with wafer bonding (p. 1039; col.1: paragraph 1). 

With respect to claim 15, Zahler et al. disclose the method of claim 14 above, 
and further disclose smoothing/applying a photoresist to protect the bonding surfaces 
from scratches and particles, once the samples are cleaved the photoresist is removed 
and the samples are ultrasonic cleaned with acetone and methanol followed by Dl 
water, then rinsed to leave a smooth particle free surface prior to joining (p. 1040; col. 2: 
paragraph 3). 

With respect to claim 16, Zahler et al. disclose the method of claim 14 above, 
and further disclose that the wafer bonding does not include any intervening material 
between surfaces of adjacent monolithic cells (p. 1040; col. 2: paragraph 3). 

With respect to claim 17, Zahler et al. disclose the method of claim 14 above, 
and further disclose that the direct wafer bonding is achieved by bonding forces 
between dipoles/polarity of n + (In P) at a surface of one of the monolithic cells and p + 
(Ge) a surface of another of the monolithic cells (Figure 1) (p. 1040; col.1: paragraph 1). 

With respect to claim 18, Zahler et al. disclose the method of claim 14 above, 
and further disclose that at least one of the plurality of monolithic cells includes more 
than one junction/four junctions (Figure 1) (p. 1040; col.2: paragraph 1). 
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With respect to claim 19, Zahler et al. disclose the method of claim 14 above, 
and further disclose that annealing the multi-junction solar cell is done to strengthen the 
direct wafer bonds (p.1039; col.2: paragraph 2). 

With respect to claim 20, Zahler et al. disclose the method of claim 14 above, 
and further disclose that the plurality of monolithic cells has a band gap that is different 
from the bandgaps of the other monolithic cells (Table 1) (p.1040; col.1: paragraph 1). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sharps et 
al. (" Wafer Bonding for Use in Mechanically Stacked Multi-Bandgap Cells", 
Proceedings of 26 th IEEE Conference of Photovoltaic Specialists, September 1997, p- 
895-898) in view of Zahler et al. (" Wafer Bonding and Layer Transfer Processes for 4- 
Junction High Efficiency Solar Cells", Proceedings of 29 th IEEE Conference of 
Photovoltaic Specialists, 19-24 May 2002, p-1 039-1 042). 
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In regard to claim 7, Sharps et al. disclose all of the elements of the multi-junction 
solar cell as discussed in claim 1 above, but fails to disclose each of the monolithic cells 
as being grown epitaxially on separate substrates. 

Zahler et al. disclose a multi-junction solar cell (Figure 1), and further disclose 
that the monolithic cells are grown epitaxially on substrates separately, and then they 
are assembled (p. 1039; col. 2: paragraph 2). Zahler et al. further teaches that the 
single component epitaxial growth technique allows for lower loss power extraction from 
the back surface of the Si substrates (p. 1039; col. 2: paragraph 2). It would have been 
obvious to one of ordinary skill in the art at the time of invention to bond each epitaxially 
grown monolithic cells from separate substrates as taught by Zahler et al. to the mult- 
junction monolithic cells of Sharps et al., in order to achieve lower loss power extraction 
from the back surface of the Si substrates. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asha Hall whose telephone number is 571-272-9812. 
The examiner can normally be reached on Monday-Thursday 8:00-6:30 a.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. . 
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